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SEWER SYSTEM OVERFLOWS (SSO’S)
AND/OR RELEASES
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We've got to come to a decision
on I/I and Sewer Rehabilitation






In over your head with

I/I problems ?



Collection Systems
Metrics
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Regulators @ Metrics

Greenbrier
T My WWTF DAILY FLOW & RAINFALL

25 I

DAILY WWTF
INFLUENT FLOW (mgd)

DAILY RAINFALL (inches)

oAt

1]

Flow — =7-day AVG lowflow = Plant Capacity Avg Cust Base Flow @ BOD=300

Johnson City REGRESSION ANALYSIS
J.C.REGIONAL Estimate 2nd DAY RD-I/| vs 2-DAY RAINFALL

2nd DAY RDUI VOLUME (mg)

2.08Y RAINFALL (inches)
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NPDES PERMIT

Mo. THOD21067

Authorization 1o discharge under the
Mational Pollutant Discharge Eimination System (MPDES)

Issued By

STATE OF TENMESSEE
DEPARTMENT OF ENVIROMMENT AND CONSERVATION
DIVISION OF WATER RESOURCES
William R. Snodgrass - Tennessee Tower
312 Rosa L. Parks Avenus, 11" Floor
Mashwille, Tennessea 3T243-1102

Under authorty of the Tennesses Water Quality Control Act of 1977 (T.CA 6223101 et s=g) and the
defegation of authority from the Unied States Envionmental Protection Agency under e Federal Water
Pollution Ciontrol Act, as amended by the Clean Water Act of 1877 (33 U5.C 1251, el seq.)

Dischanger: Millington Wastewater Treatment Plant

5 authorzed to discharge: treated municipal wastewater from Cuifall 001
from a facility located: in Millington, Shelby County, Tennessee

to receiving waters named Big Creek at mile 6.9

n accordance with efflwent limitations, monitoring requirements and other conditiens set forth hersin
This pemit shall become effective on: July 1, 217

This permit shall expire on June 3, H22

Issuance date: July 1, HH 7

B

L ek,

f-.':-.' Tisha Calabrese Benton
Dhrector

NPDES
PERMIT




Municipal NPDES Permits
QLD

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

NUMERIC AND NARRATIVE EFFLUENT LIMITATIONS

The City of Millington is authorized to discharge treated municipal wastewater from
Outfall 001 to the Big Creek. Discharge 001 consists of municipal wastewater from a
treatment facility with a design capacity of 5.8 MGD. Discharge 001 shall be limited

and monitored by the permittee as specified below:

Description : External Qutfall, Number : 001, Monitoring : All Weather, Season : All Year
Parameter Qualifier Value Unit Sample Type Frequency Statistical Base

Bypass of
Tre 'iH'I'Iv.—'ﬂT

Description : ExternaIDurfaII Number : 001, Mnnltcrlng Dry Weather, Season : All Year




Monitoring : All Weather

- : Monitoring | Statistical
Code Parameter Cualifier | Value Unit Sample Type Frequency Base
51929 Bypass of Treatment Report occur/mo | Occurrences | Continuous Monthly
Facility Total
Bypass of Treatment , : : Monthly
31929 Facility Report galimo Estimate Continuous Total
Monitoring : Dry Weather
Code Parameter | Qualifier | Value Unit Sample Type :i_ﬂomm""g Statistical
requency Base
S50, Dry , : : Monthby
51925 Weather Report galmo Estimate Continuous Total
2O Ny occur/12 Mo
51925 DDD Dry Report Cumulative Calculated Continuous Total
Weather Total
550, Dry — . - : Monthly
51925 \Weather : occur/mo Occurrences | Continuous Total
Release _ Monthby
51927 [Sewer], Dry Report occur/mo Cccurrences | Continuous Total !
Weather il
Release _ . Maonthly
51927 [Sewer], Dry Report gal/mo Estimate Continuous Total !
Weather -
Monitoring : Wet Weather
o : Monitoring | Statistical
Code Parameter | Qualifier | Value Unit Sample Type Frequency Base
550, Wet . : . Monthby
51926 Weather Report gal/mo Estimate Continuous Total
\ occur/12 Mo
51926 SSO Wet Report Cumulative Calculated Continuous Total
Weather Total
SS0, Wet _ . . . Monthhy
51926 \Weather = occur/mo Occurrences Continuous Total
Release _ ) Monthly
51928 [Sewer], Wet Report gal/mo Estimate Continuous Total !
Weather -
Release : Monthly
515928 [Sewer], Wet Report occur/mo Occurrences Continuous Tot IJ
Weather ota
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EFINITIONS

“Bypass”
The intentional diversion of waste
streams from any portion of a
treatment facility.

“Discharge” or “Discharge of a Pollutant”
Addition of pollutants

to waters from a source.



DEFINITIONS

“Dry Weather Overflow”

A type of sanitary sewer overflow and is defined
as one day or any portion of a day in which
unpermitted discharge of wastewater from the
collection or treatment system other than
through the permitted outfall occurs and is not
directly related to a rainfall event. Discharges
from more than one point within a 24-hour
period shall be counted as separate overflows.




DEFINITIONS

“Rainfall Event”

Any occurrence of rain, preceded by 10 hours without
precipitation that results in an accumulation of 0.01 inches
or more. Instances of rainfall occurring within 10 hours of

each other will be considered a single rainfall event.

“Sanitary Sewer Overflow (5§50)”

An unpermitted discharge of pollutants from
the collection or transmission system owned
or operated by the permittee other than
through a permitted outfall.
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EFINITIONS

“Release”

The flow of sewage from any portion

of the collection or transmission system

owned or operated by the permittee

other than through permitted outfalls

that does not add pollutants to waters.
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EFINITIONS

“Release”

Includes a backup into a building or private
property that is caused by blockages, flow
conditions, or other malfunctions originating in
the collection and transmission system owned
or operated by the permittee.

Does not include backups into a building or
private property caused by blockages or other
malfunctions originating in a private lateral.



Section 1.3.5

Bypass, Release and Overflow Reporting

An SSO or Release occurring at one
location over a period of up to 24 hours
shall be reported as one occurrence.

An SSO or Release occurring at
one location over a period of
more than 24 hours shall be reported as
the appropriate number of occurrences.?
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Bypass, Release and Overflow Reporting

1 For example, if a SSO discharges continuously
from 1 PM to 3 AM the following morning, the
event shall be reported as a single violation.
Similarly, if the same SSO discharges
intermittently for the same time period, it
should be reported as one violation. By
contrast, if the same SSO did not end until
3 PM two days later, it should be reported as
three violations.



timeline g Can O

DAY 1 DAY 2 DAY 3

If a sanitary sewer overflow discharges continuously from
1 PM to 3 AM the following morning, the event shall be reported
as a single violation. Similarly, if the same sanitary sewer
overflow discharges intermittently for the same time period, it
should be reported as one violation.

DAY 1 DAY 2 DAY 3

If the same sanitary sewer overflow did not end until 3 PM two
days later, it should be reported as three violations.




timeline O Can O

Industrial Contribution
Causing POTW

Upset
L
BOD

EFFLUENT LIMITS
VIOLATIONS
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. P aall Section 2.3.3
Overflow

S$S0’s, including dry-weather
overflows, are prohibited.

Releases caused by improper
operation or maintenance of the
permittee’s collection and
transmission system are prohibited.
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pegl Section 2.3.3
Overflow

MNPDES PERMIT

No new or additional flows shall
be added upstream of any point in
the collection or transmission
system that experiences >5 SS0’s or
Releases (>5 events per year)? or
would otherwise overload any
portion of the system.
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Overflow

2 When determining if a location
experiences chronic SSO’s or Releases
the term “event(s)” includes dry
weather overflows, wet weather
overflows, dry weather releases and
wet weather releases.
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. el Section 2.3.3
Overflow

In the event that chronic SSO’s or
Releases have occurred from a single
point in the collection system for
reasons that may not warrant the
self-imposed moratorium, the permittee
may petition TDEC-DWR for a waiver
based on mitigating evidence.
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Mltlgatlng Circumstances
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WHAT MAKES A GOOD METRIC?
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“It is a capital mistake to
theorize before one has data.
Insensibly one begins to twist

facts to suit theories, instead of
theories to suit facts...”

Sherlock Holmes
“« A Scandal in Bohemia”







DMR’S AND MOR’S
DATA WWTP OPERATORS

COLLECT ON A DAILY BASIS
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HYDROGRAPH / HYETOGRAPH

16.0

WWTP Daily Flow and Rainfall
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14.0 4

12.0 4

10.0 +-

Daily WWTP
Influent Flow (MGD)

bl AL

|
|

.

! ' -
J JI:H O T PN

365 Days #

Daily Rainfall (Inches)



DATA REQUIRED FOR

HYDROGRAPH & HYETOGRAPH

ELEMENT DEFINITION SOURCE
Daily WWTP Influent Flow Daily Average Flow MOR’s
Dailv Rainfall Daily RE‘EF!I'C.IECI Rainfall in closest MOR s
. proximity to sewershed.
7-Day AVG Low Flow Wastewater flow data at the WWTP during :
: MOR’s
(7 to 14 Days) a dry weather period of 7 to 14 days.
The portion of wastewater which includes
Base Flow _dc::m&s_tm: commercial. 1r1§t1tut1c::rlal: and MOR’s & PT
industrial sewage and specifically excludes
infiltration and inflow.
Permitted WWTP Capacity WWTP flow via the NPDES Permit NPDES Permit
Hydraulic WWTP Capacity | Maximum flow WWTP capable of handling Permittee
- - without a ByPass
. Calendar Year, Running 365-Day, or .
Time November 1st through April 30th MOR’s




WWTP Daily Flow and Rainfall

18.0 10
= 16.0 Jowi
Q 8 3
T) 14.0 { K =

o = 7 g
~’ 120 A= { —
o 100 o
™ 5 &

z“ 0.0< - s | . la

= = -

= é e e i i R nGE T =
'
.5 T P M e, T e oW w— IR T T el 2 8
2,0 ' | | , g
B Y TR 1 Y T Lol .
365 Days =)

7-Day AVG
Low Flow

memms Permitted == o

meses Rain = Flow == o




Any flow greater than
"Base Sanitary Flow"
is caused by I/I

FACTORS IN
INDUSTRIAL FLOWS




INDUSTRIAL FLOW IMPACTS
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DWR Metrics to get ON Moratorium
Chronic (>5) SSO’s + Releases
at any location.

Volume (Rate x Duration)
is NOT part of the metric.

Effluent Violations
QNCR







DWR Metrics to get OFF Moratorium

Reduce or Eliminate “Reported”
SSO’s + Releases and/or ByPasses

Reguirement

Submit CAP/ER

Initiate CAP/ER within 45d of approwval

Complete CAP/ER

Implement SORP within 90 days of written approva
Submit CMOM Program

Submit 1st Annual CMOMs Report

Submit 2nd Annual CMOMs Report

Maintain capacity, collection, and treatment protocols
Complete all requirements of the Crder

Submit List of Legally Obligated Sewer Taps

Submit Current List of Legally Obligated Sewer Taps
Moratorium on new connections

Upfront Civil Penalty

Penalty

Contingent
Contingent
Contingent
Contingent
Contingent
Contingent
Contingent
Contingent
Contingent
Contingent
Contingent
Contingent
Upfront

Amt

Due
=20,000.00
210,000.00
=20,000.00
220,000.00
=20,000.00
5,000.00
25,000.00
220,000.00
220,000.00
220,000.00
220,000.00
220,000.00
=0.00

5200,000.00

Due

Date
20-MANY-11
15-MAR-11
31-DEC-16
10-MAY-11
12-AUG-11
01-AUG-12
01-AUG-13
14-FEB-12
31-JUL-17
15-MAR-11
15-MAR-11
31-JUL-17
15-MAR-11



HIS ‘.'JUST
DOESN'T
ADD-?-U‘P
= °/
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SOMETHING DOESNIT QUITE ADD,UP.

IF THE
WORDS DON'T
ADD UP,

ITS USUALLY
BECAUSE THE
TRUTH WASN'T
INCLUDED IN
THE EQUATION.

%I/1
VS.

Moratoriums

VS.
SSO’s



1/l IN TENNESSEE

2/3 of facilti
greater than 50% "

annual /1

il
( um||\H|\HIHHHHIHH\HHHH\HH\HHHHHHH\H

Annual
Average

/I
=45%

Slide courtesy of George Kurz, P.E. DEE



Collection Systems Status

Tennessee
Universe = 244 (Does not include Satellite CS-SOP’s)
200
Number
of 150 |- 174
Systems 400l >50% I/1
50 57 5;1
>70% I/ I Mogcttc:‘:::ms



Collection Systems Status

Tennessee

250

200
Number

of 150
Systems 44

50

Universe = 244 (Does not include Satellite CS-SOP’s)

Out of 244 — how many
had at least one

SSO, Release
or Bypass ?

Running 365 days




Collection Systems Status

Tennessee

Universe = 244 (Does not include Satellite CS-SOP’s)
250

200
Number

of 150 "
Systems 40 1547 with at least one

SSO, Release
or Bypass

50

Running 365 days

* Total = 3,124; AVG = 23; Median = 5
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Did Albert Einstein ever say
anything that was relevant to

sewer collection system metrics?

’1 %ﬂﬂ’%ﬁ,%

and rot everyth,
C-an fd CO(M':,
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Collection Systems Status

Tennessee
__Permit No Permittee Name Parameter Condition Season | Sum Total
Bypass Wet Weather | AllYear | 331

Overflow Wet Weather | All Year 225

Overflow Dry Weather | AllYear | 139

Overflow Dry Weather | AllYear | 132
Overflow Dry Weather | AllYear | 121

Overflow Wet Weather | All Year 112

Overflow Wet Weather | All Year 74

Overflow Dry Weather | All Year 58

Wet Weather




TN EXAMPLE MAP <

[ ManholeWeor | 2001 | 2012 | 2013 | 018 | aos |

[ |
||
T B

o |

68.7 45.28

N

Flow Meter
Chronic Overflow el LS
Point Repair
Line Replaced
CIPP
Manhole
= Gravity Main

Pressurized Main  SRW/F

oo
iy New Development



550s at MH #15 (Basin 10)
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ESTIMATED INFLOW AND INFILTRATION RATE
REDUCTION DUE TO SEWER SYSTEM REHABILITATION

Source Defect Range Value Used

Manhole Cover with Six Vent Holes @
1-Inch Submergence 32.2GPMY

Manhole Cover with Six Vent Holes @

Va-inch Submergence 16.3 GPM™V ES I I M A I E S
Manhole Cover with One Pickhole @

Y2-inch Submergence 17.2 GPM'D
Manhole Cover with One Plugged

Pickhole @ 2-inch Submergence 12.8 GPM( VS .
Manhole Frame to Cone Seal 0.5105.0 GPM @ 2.75 GPM e
Brick or Block Manhole Wall 0.110 5.0 GPM @ 2.55 GPM
Manhole Invert and Pipe Connection 0.1t05.0 GPM @ 2.55 GPM ‘ I U A LS
Infiltration Rate in Clay Sewer Pipelines

without PVC Joint @ 9-Inches 1,660 to 71,050 29,000

Submergence GPD/Inch/Mile ¥ GPD/Inch/Mile
Infiltration Rate in Concrete Sewer

Pipelines without Rubber Gasket 235 to 52.800 14,000

Joint @ 9-Inches Submergence GPD/Inch/Mile @ GPD/Inch/Mile
References

(2)  Existing Sewer Evaluation & Rehabilitation, WEF Manual of Practice FD-6, ASCE
Manual and Report on Engineering Practice No. 62
(3)  Metcalf & Eddy, Inc. Wastewater Engineering: Collection, Treatment, Disposal, 1972,




POWERPOINT PRESENTATION

XYZ Utilities
SSO Forgiveness Rationale
In Order to Avoid

A Self-Imposed Moratorium

FEBRUARY 2016



CAPITAL LAYOUT

6888563 2929178  $908.568

l b8762  $52517 l l '
‘D & &

4 474980
2010-2015

Dollars




PROGRESS OF ARDMINISTRATIVE
ORDER ON 330

Effects of Spent Capital on SSO’s

220%
Reversal 14

, 62.5%
= Improvement

Number of Overflows

2015



REFERENCES

Simple Method for Estimating I/I Using
Treatment Plant Flow Monitoring Reports
A Self Help Tool for Operators

by
George E. Kurz, P.E., DEE
Greg Ballard, P.E.

Brett Ward

Method to Verify I/I Reduction
to Obtain Moratorium Relief

by
George E. Kurz, P.E., DEE
Kevin Colvett, P.E.



REGRESSION ANALYSIS

Effects of RD-I/I (rainfall derived I/I)
and long-term dry weather infiltration.

RD-I/I is estimated by linear
regression of I/I quantity compared to

rainfall depth for discrete events.

Reference: George E. Kurz, P.E., DEE



REGRESSION ANALYSIS

TDEC-DWR Is using a regression
analysis “"Model” for analyzing the
statistical relationship between
the 2"d day RD-I/I and
two-day rainfall event.

Reference: George E. Kurz, P.E., DEE et al
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All models
are wrong,
but some
are useful.

- Albert Einstein



MORATORIUM
METRICS




TN EXAMPLE #1
(CMOM Annual Report)

It should also be noted that dry weather overflows have been significantly reduced with the
continuation of our cleaning, CCTV and FOG programs.

Wet Weather
Overflow

Dry Weather
Overflow

27

32

Annual Rainfall (in)

161

Departure from
| Normal Rainfall
+15.91

49.85

25

-5.9

+20.47

26

53.04

-2.66

11

69.96

+14.26




2nd DAY RDIil VOLUME (mg)

6.0

5.0

4.0

3.0

2.0

TN #1

REGRESSION ANALYSIS
Estimate 2nd DAY RD-I/l vs 2-DAY RAINFALL

20135

0.4

3801x - 0.C
F=0.5175

1

5

2

2.

5

2-DAY RAINFALL (inches)

3.

5

4.5

B Z4-HRRAIN V]

24-HR BEST FIT LINE s e REMA INING GAF {11}

Linzar (24

-HR RAIM 11} I




Annual

Rainfall
160 -
(in)

A
o /N / s
- N /N /
. N / N/
oo N A e
J=SSV=r=N
. \\ / /

20

2011 2012 2013 2014 2015



(MG)

A x
MONITORING PERIOD 2011 2012 2013 2014 2015 | 2016
Start Date 1111 1112 1113 1114 1115 11116
End Date 1213111 1213112 123113 12/3114 12/3115 1E.l"31.f'1ﬁl
Total Rain (in) 23,87 44.91 5.9 64.33 91.94 45,89 |
I/1as % of annual flow by BOD dilution (if BOD=300) 85% 18% 81% 84% 82% 80%
ADDWF & RDI/I |
7 day ADDWF (mgd) 0340 | 0325 | 0315 | 0283 | 0268 | 0.246
2nd Day RDI/I for 2-day rainfall for 5-year rainfall {mg) 3.4 3.7 3.7 3.6 3.4 34
Annual I/ calculated by base week (MG) 225 150 221 204 1568 122
Annual 11 calculated by BOD-CBOD dilution (MG) (BOD: 300 mg/I 298 209 271 259 205 170
YEAR 2011 2012 2013 2014 2015 2016
Total Rai
° {E'in} a1 5387 44.91 55.91 64.33 51.904 | 45.89
26 1/1 85 78 81 84 82 80
Annual I/I 225 150 221 204 158 122




2nd DAY RDI/l VOLUME (mg)

TN #2

REGRESSION ANALYSIS
Estimate 2nd DAY RD-l/l vs 2-DAY RAINFALL

2014

9.0
8.0
7.0
6.0 —
."'"f
5.0 5
y = 1.4115x+ 0.0752 /
R? £ 0.7295
4.0 //r/"
3.0 /""/
2 2.5 3 3.5 4
2-DAY RAINFALL (inches)
B 24HRRAM UI J4HRBESTFITLINE — — REMAINING CAR (I1) -------- 85% CONFIDENCE  -----nmr 35% CONFIDENCE Linear (24




MONITORING PERIOD

2014

2015

TN EXAMPLE #2

2016

30+ 1 !
y =0.8182x-0.1094
R?30.

REGRESSION ANALYSIS 2014
Estimate 2nd DAY RD-l/l vs 2-DAY RAINFALL

»
o o

20 4 ] ! |
™ " 17867 mgd Capacity With Fgoéns_.

2nd DAY RDV/I VOLUME (mg)

REGRESSION ANALYSIS
Estimate 2nd DAY RD-I/I vs 2-DAY RAINFALL

1114

1113

1116

»
o

1213114

1213113

12/31/16

64.33

51.94

45.89

2nd DAY RDUI VOLUME (mg)

REGRESSION ANALYSIS

|/12s % of annual flow by BOD dilution (if BOD=300) 84% 82% | 80%
ADDWF & RDI/I

T-day ADDWF (mgd) 0.283 0.268 | 0.246

2nd Day RO/ for 2-day rainfall for 5-year rainfall (mg) 3.6 3.4 34

Annual I/l calculated by base week (MG) 204 158 122

Annual I/1 calculated by BOD-CBOD dilution (MG) (BOD: 300 mg/l)
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WWTF INFLUENT MONITORING DATA AMNALY SES

for
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ANMNALY SIS PERIOD

JANUARY 01, 2015, to DECEMEBER 31, 2015

I/l as a Percent of Annual Flow:

34%

Calculated by BOD dilution

Estimated Annual I/l Cost: $510,000
Years to Payback: 10.5
(After 50% Reduction)

Copyright 2015 byv: George E. Kurz, P.E., DEE
1104 Berwick Trail
Madizon, TH 371154505
george. kurzif@comcast.net
815-714-5120
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2nd DAY RDIil VOLUME (mg)
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TN #3

REGRESSION ANALYSIS
Estimate 2nd DAY RD-I/l vs 2-DAY RAINFALL
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VWWTF INFLUENT MONITORING DATA AMALY SES

for

ro——
)

TN EXAMPLE #4

i
]

ANALY 515 PERIOD

JANUARY 01, 2012, to DECEMEBER 31, 2012

I/l as a Percent of Annual Flow:

53%

Calculated by BOD dilution

Estimated Annual I/l Cost: $490,000
YWears to Fayt::a::l-:: 10.5
(After 50% Reduction)

Copwright 2015 bw: George E. Kurz, P.E., DEE
1104 Berwick Trail
Madizon, TH 371154905
george. kurzi@comcast. net
515-714-5120




DAILY WWTF

TN #4 WWTF DAILY FLOW & RAINFALL 2012
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WWTF INFLUENT MONITORING DATA ANALY SES

for

TN EX/

FLOW METER LIKELY PEGGED AT 2.5 MGD

AMALY SIS PERIOD

JANUARY 01, 2014, to DECEMEBER 21, 2014

I/l as a Percent of Annual Flow:

52%

Calculated using ADDWF - T-day low flow

Estimated Annual I/l Cost: $280,000
Years to Payback: 10.5
(After 50% Reduction)

Copwright 2015 by: George E. Kurz, P.E., DEE
1104 Berwick Trail
Madizon, TH 37115-4505
george. kurzicomcast. net

615-714-6120




DAILY WWTF
INFLUENT FLOW (mgd)

TN #5 WWTF DAILY FLOW & RAINFALL 2014
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2nd DAY RDI/I VOLUME (mg)

TN #5

9.0

REGRESSION ANALYSIS
Estimate 2nd DAY RD-l/I vs 2-DAY RAINFALL
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IMPROVEMENT  recression anavysis 2012

Estimate 2nd DAY RD-l/l vs 2-DAY RAINFALL
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COLLECTION
SYSTEM
METRICS

WORK IN PROGRESS PLEASE BE PATIENT



MQRBATQRIUM METRICS
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WaterlLog

Hydrograph and
Hyetograph

Regression Analysis

Better Data = Better Analysis
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KEY FACTORS FOR MORATORIUM RELIEF

The capacity of the sewer system between
the proposed connection and the chronic
overflow/release points.

Compliance record for the WWTP -
no effluent violations related to 1/1.

Using the last 12 months of MOR
data does the regression line model
shows significant improvement.









If you
don't
Reduce
I/1

A lot of Money

iIs going to be

flushed down
the toilet.







INFILTRATION AND INFLOW
Tennessee

120 Billion gallons per year

’ 331 Million gallons per day

| 181 out of 242 (or 82%)
of municipal WWTPs
exceed their rated design
capacity for a

2-year, 24-hour storm
(3.4 inches)




INFILTRATION AND INFLOW

Tennessee

Treatment O&M Cost
@ $1.80/1,000 gallons =
. r $200,000,000/year*

—

* Does not include
water that does not get
to the WWTP or
exceeds the influent
flow metering capacity
of the WWTP.



INFILTRATION AND INFLOW

Tennessee

Treatment O&M Cost
@ $1.80/1,000 gallons =
L $200,000,000/year*

* Does not include
extra debt service and
depreciation on
capacity already
installed.




INFILTRATION AND INFLOW
Tennessee

—_— When ALL costs are
considered the

Total Annual Cost
could be:

$1 BILLION




I/I IMPLICATIONS

The $$$$ to pump and treat clean I/I
water means higher O&M cost and
thus Higher Sewer Rates.

It means the Loss of WWTP
Capacity available to customers
or development.

It means a WWTP upgrade LARGER
and SOONER than necessary.



TDEC-DWR EXPECTATIONS

Every WWTP project has to have
Reasonable Alternatives evaluated
using Life Cycle Cost Analysis (LCCA).

The impact of capacity increases
versus solving I/I must
be considered in the LCCA.

TCEC-DWR iIs authorized to judge
engineering documents on the basis
of generally accepted standards.



AFRAID OF A DOCTOR’S EXAM ?




WHAT IS THE HEALTH OF
YOUR COLLECTION SYSTEM ?
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United ‘s leadership
explores the use of
Satellites and Drones

TE N to identify leaks and
U t’ “ t’ €S overflows from the

sky, and . ..
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water environment and technology



Is this the future for collection
system inspections ?
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Bob O'Dette

Robert.Odette
@TN.GOV

(615) 253-5319




